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(9RZQHUVHFRQRPLHVRIVFDOH LQPDQXIDFWXULQJDQGIDFLOLWLHVDQGDVVRFLDWHGVHUYLFHV WKDQNV WR WKH
VSUHDGRILQIUDVWUXFWXUH±ZLOOQHHGWREHVHWLQPRWLRQPXFKDVSUHYLRXVO\KDSSHQHGDVWKHDXWRPRELOH
V\VWHP HPHUJHG +DOO  'XSX\  EXW XQGHU YHU\ GLIIHUHQW FLUFXPVWDQFHV ,Q )UDQFH WKH
JRYHUQPHQW KDV DQQRXQFHG D ODUJHVFDOH QDWLRQDO SODQ LQ IDYRXU RI HOHFWURPRELOLW\ VXSSRUWLQJ ERWK














WKH ODUJH QXPEHU RI SRVVLEOH FRPELQDWLRQV LQ WKHLU UHODWLRQV ZH VWDUWHG E\ FDUU\LQJ RXW D WKHRUHWLFDO
DQDO\VLV RI HOHFWULF PRELOLW\ IURP D V\VWHPLF DQG VRFLRHFRQRPLF SHUVSHFWLYH LQ RUGHU WR GHWDLO DQG
FKDUDFWHUL]HWKHDFWRUVZKRPLJKWEHFRQFHUQHG6HFRQGO\DGRSWLQJDQHPSLULFDODSSURDFKZHWHVWHGRXU
DVVXPSWLRQVE\VXUYH\LQJWKHDFWRUVDVVHVVLQJWKHLUVWUDWHJLFSRVLWLRQWKHLUDWWLWXGHWRZDUGVWKHV\VWHP
DQG KRZ WKH\ PLJKW LQWHUDFW )LQDOO\ ZH GUHZ XS DQ RYHUDOO YLHZ RI WKH FRQILJXUDWLRQ RI WKH DFWRUV
V\VWHPWKHEHWWHUWRUHSUHVHQWSDUWLFLSDQWV¶UHODWLYHSRVLWLRQV
)LOHV0HWKRGRORJ\V\VWHPLFDQGVWUDWHJLFDQDO\VLV
$ PRELOLW\ V\VWHP FRQVLVWV RI VHYHUDO PRGDO VXEV\VWHPV SXEOLF WUDQVSRUW µVRIW¶ PRGHV DQG




x $ VHW RI DFWRUV RQ ERWK WKH GHPDQG V\VWHP XVHUV DQG WKH VXSSO\ VLGH DOO WKH SXEOLF RU SULYDWH
RUJDQL]DWLRQV GHSOR\LQJ WKH V\VWHP¶V YDULRXV FRPSRQHQWV 7KH WZR GLPHQVLRQV DUH LQWHUUHODWHG
EHFDXVH WKHZD\ WKHDFWRUVDUHRUJDQL]HGYDULHVDJUHDWGHDOGHSHQGLQJRQPRELOLW\SROLFLHVDQG WKH
RSSRUWXQLWLHVDIIRUGHGE\DJLYHQWHUULWRU\
$Q HOHFWULF PRELOLW\ V\VWHP LV FKDUDFWHUL]HG E\ KLJK GHSHQGHQF\ RQ LWV WHUULWRU\ DQG DQ H[WHQGHG
V\VWHPRIDFWRUV7KHWHFKQLFDOFKDUDFWHULVWLFVRIDQ(9SUHYHQWLWIURPEUHDNLQJIUHHRILWVKRPHEDVHDV
HDVLO\ DV SHWURO RU GLHVHO YHKLFOHV $GDSWDWLRQ RI XUEDQ RU SHULXUEDQ VSDFH WR VXLW (9V GHSHQGV RQ
SURDFWLYH ORFDO VWUDWHJLHV WR HQKDQFH WKHLU FRPSHWLWLYH DGYDQWDJHV DQG HQFRXUDJH WKH GHYHORSPHQW RI
FKDUJLQJ SRLQWV QHZ VHUYLFHV V\QHUJLHV EHWZHHQ PRGDO VXEV\VWHPV ERRVWLQJ PXOWLPRGDO DQG
LQWHUPRGDO SUDFWLFHV 6R D ZKROH µHOHFWULF PRELOLW\ V\VWHP¶ KDV WR EH VHW XS 2YHU DQG DERYH FDU
PDQXIDFWXUHUVDQGFRQVXPHUV WKLVUHTXLUHVLQSXW IURPVHYHUDOSXEOLFRUSULYDWHDFWRUVRIXUEDQDQGWKH
WUDQVLWV\VWHP)XUWKHUPRUHWKLVVXEV\VWHPZLOOKDYHWRILQGLWVSODFH±\HWWREHGHILQHG±LQDPRELOLW\
V\VWHP EDVHG WR D ODUJH H[WHQW RQ FRQYHQWLRQDO YHKLFOHV (9V DUH QRW H[SHFWHG IXOO\ WR UHSODFH VXFK
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GHVSLWH WKH RFFDVLRQDO LPSDFW RI FRQWUDU\ HYHQWV .ULVFK  ,Q V\VWHPLF WHUPV LW LV EDVHG RQ
LQWHUDFWLRQ EHWZHHQ YDULRXV FRPSRQHQWV YHKLFOHV LQIRVWUXFWXUH DQG LQIUDVWUXFWXUH HDFK RI ZKLFK
UHSUHVHQWVDYDOXHFKDLQDQGFRPSULVHVVSHFLILFDFWRUV:DOOHU,QWURGXFLQJ(9VLQWRWKLVV\VWHP





RI KRZ GHSHQGHQW DQ (06 LV RQ FRPSRQHQWV VXFK DV FKDUJLQJ SRLQWV DQG UHDOWLPH LQIRUPDWLRQ 7KH
DGYHQWRIQHZVHUYLFHVQHZPDUNHWVDQGVKLIWVLQEXVLQHVVPRGHOVPHDQWKDWFKDQJHVLQWKHUHODWLRQVDQG
SDUWQHUVKLSG\QDPLFHQVKULQHGLQWKHDFWRUV\VWHPDUHDSLYRWDOLVVXH
,Q LGHQWLI\LQJ WKH DFWRUV LQYROYHG LQ WKLV SURFHVV RI GHSOR\PHQW ZH FRQVLGHUHG WKH FRQFHSW RI DQ
DXWRPRELOHV\VWHPRIZKLFKDQ(06LVREYLRXVO\DYDULDWLRQ$QDXWRPRELOHV\VWHPFRQVLVWVQRWRQO\RI
PDVVSURGXFHGYHKLFOHVEXWDOVRRIDVHWRIFRPSRQHQWVZKLFKFRQWULEXWH WRJXDUDQW\ WKHLUFLUFXODWLRQ
WHFKQLFDO QHWZRUNV IDFLOLWLHV DQG VHUYLFHV WR VLPSOLI\ WKH OLIH RI FDU GULYHUV DQG D QRUPDWLYH ERG\ RI
FRGHVDQGUXOHVKLJKZD\FRGHURDGVLJQDOVHWFUHJXODWLQJWKHV\VWHP¶VRSHUDWLRQ+DOO'XSX\
0RUHEURDGO\WRJUDVSKRZWKHV\VWHPZRUNVZHQHHGWRFRQVLGHUWKHWHUULWRULHVRIWKHDXWRPRELOH





XUEDQ IXUQLWXUH EHVLGH DQG DERYH WKH URDG DQG QHFHVVDU\ IRU LWV XVH OLJKWLQJ YDULRXV W\SHV RI









IXQFWLRQ LQ DQ(06 VHH )LJXUHE)RU HDFK W\SHRI DFWRU DQGRQ WKHEDVLV RI GDWD FRPSLOHGRQ WKH
UHOHYDQW VHFWRU RI DFWLYLW\ ZH KDYHPDGH VXJJHVWLRQV UHJDUGLQJ WKH VWDNHV LQYROYHG LQ D VZLWFK WR DQ






















7KHUH LV QR FOHDU VHJPHQWDWLRQRI DFWRUV UHIOHFWLQJ WKH QDWXUHRI WKHLUPRWLYHV IRU WDNLQJSDUW LQ WKH
(06$OOFDWHJRULHVRIDFWRUVDWWDFKFRPSDUDEOHLPSRUWDQFHWRHFRQRPLFPRWLYHVDQGWKHRSSRUWXQLW\IRU
LPDJHEXLOGLQJFLWHGE\RI LQWHUYLHZHHV2Q WKHRWKHUKDQGZLWKLQDVLQJOHFDWHJRU\ WKHVWUDWHJLF
DSSUDLVDORIWKHHFRQRPLFRSSRUWXQLWLHVDIIRUGHGE\WKHDUULYDORI(9VGHSHQGVRQWKHVL]HDQGLQIOXHQFH
RIDJLYHQDFWRULQWKHLUSDUWLFXODUVHFWRUPDMRUDFWRUVVXFKDVFDUPDNHUVEDWWHU\DQGHOHFWULFLW\VXSSOLHUV
SURFODLP H[SDQVLYH VWUDWHJLHV GLYHUVLI\LQJ WKHLU EXVLQHVV LQYHVWLQJ LQ D QHZ PDUNHW ZKLFK PD\ EH
VHUYHGE\(9VZKHUHDVVPDOOHUSOD\HUVVXFKDVVPDOOSURSHUW\PDQDJHUVRUWD[LFRPSDQLHVIRUZKRPWKH
SULRULW\ LV WRFRQVROLGDWH WKHLUSRVLWLRQ LQDSDUWLFXODU WHUULWRU\RUDPDUNHW WKH\VHHDVPDWXUH DUH OHVV
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FHUWDLQDERXWWKHSURPLVHRI(9V$OORXUFRUUHVSRQGHQWVPHQWLRQHGWKHLPSDFWRQWKHLULPDJHEXWWKLV




DXWKRULWLHV LQ WZR DOPRVW DGMDFHQW WHUULWRULHV VKRZ WKDW LQ RQH FDVH SURPRWLQJ HOHFWULF PRELOLW\ LV
FRQVLGHUHG D VWUDWHJLF RSWLRQ EHFDXVH LW ZRXOG HQKDQFH WKH WHUULWRU\¶V GUDZLQJ SRZHU DQG LGHQWLW\





HJ DFFHVV WR DUHDV UHVWULFWHG WR (9V2Q WKH ZKROH WKH DFWRUV VXEVWDQWLDOO\ SOD\ GRZQ WKH SRWHQWLDO
EHQHILWV RI XVLQJ (9V VDYLQJV RQ IXHO DQG PDLQWHQDQFH IHZHU UHJXODWRU\ UHVWULFWLRQV RQ DFFHVV DQG
SDUNLQJ
7KH VDPH UDWLRQDOH LV DSSDUHQW LQ WKH IDFWRUV XQGHUSLQQLQJ UHVLVWDQFH WKH DFWRUV SULPDULO\ FLWH WKH
HFRQRPLFGUDZEDFNVVWDUWLQJZLWKWKHSXUFKDVHFRVWRIWKHYHKLFOHZKLFKLVFRQVLGHUHGWRRKLJKGHVSLWH
6WDWHVSRQVRUHG WD[ LQFHQWLYHV7KHPDMRULW\RISRWHQWLDOXVHUVRQO\ WDNH LQWRDFFRXQW WKH LQLWLDOFRVWRI
YHKLFOHVDQGQRWWKH7RWDO&RVWRI2ZQHUVKLS7&27KHH[SHUWVZHLQWHUYLHZHGWKRXJKWWKDWWKHLQLWLDO





EH SHUIHFWO\ VXLWHG WR H[LVWLQJ XVDJH )RU D VXEVWDQWLDO PDMRULW\ RI DFWRUV DQ\ FKDQJHV VKRXOG RQ WKH
FRQWUDU\EHV\VWHPLFLQFOXGLQJDFKDQJHLQEHKDYLRU6RPHFDVWGRXEWRQVRFLHW\¶VZLOOLQJQHVVWRDFFHSW
VXFKFKDQJHVEXWWKHWRSLFPRVWRSHQWRGRXEWLVWKHFDSDFLW\IRUDVVLVWLQJFKDQJHDQGUHRUJDQL]LQJWKH
PRELOLW\ RIIHULQJ ,Q SDUWLFXODU WKH ORFDO DXWKRULWLHV DUH LQ GRXEW DV WR KRZ PXFK VKRXOG EH GRQH WR
HQFRXUDJH XVH RI DQ LQGLYLGXDO PRGH RI WUDQVSRUW +RZZLOO SXEOLF WUDQVSRUW DQG FDUVKDULQJ VHUYLFHV
FRPELQH"7KHSUREOHPYDULHVGHSHQGLQJRQWKHWHUULWRU\DQGWKHTXDOLW\RISXEOLFWUDQVSRUWZKLFKPXVW
QRW EHFRPH D VHFRQGFODVV VHUYLFH UHVWULFWHG WR WKRVH ZLWK QR FKRLFH PDNLQJ WKH LVVXH HYHQ PRUH
FRPSOH[7KLVSUREOHPDWLF LV OLNHO\ WREHFRPHDQ LVVXH IRUSROLWLFDOFRQWURYHUV\DW HYHU\ OHYHORI ORFDO
JRYHUQPHQW
5DWLRQDOHVXEMHFWWRXQFHUWDLQW\
7KH DFWRUV¶ LQDELOLW\ WR WDNH DFFRXQW RI WKH7&2 DQG WKHLUPLVJLYLQJV UHJDUGLQJ WKH WHFKQRORJ\ DUH
OLQNHG WR D FURVVWKHERDUG SUREOHP SODJXLQJ WKH ODXQFK RI WKH V\VWHP WKH SRRU FLUFXODWLRQ RI
LQIRUPDWLRQDJJUDYDWHGE\WKHPDVVRIXQUHOLDEOHGDWDEURDGFDVWE\WKHPHGLDWKHFUHGLELOLW\RIZKLFKLV
TXHVWLRQHGE\YDULRXVDFWRUV7KHODFNRIILUPGDWDDERYHDOOFRQFHUQVWKHV\VWHP¶VLQIUDVWUXFWXUHJLYLQJ
ULVH WR RU FRQVROLGDWLQJ PRVW RI WKH REVWDFOHV KROGLQJ EDFN DFWRUV¶ FRPPLWPHQW WR WKH (06 2XU
LQWHUYLHZVVKRZHGWKDWWKHH[WHQWWRZKLFKLQIRUPDWLRQZDVFLUFXODWLQJYDULHGDJUHDWGHDOGHSHQGLQJRQ
LWVFRQWHQW$OOWKHDFWRUVFRYHUHGE\WKHVXUYH\ZHUHIDPLOLDUZLWKWKHWD[LQFHQWLYHV%XWVRPHHVVHQWLDO




PXFKPRUH LQWHUHVWHG LQ WKHSRVVLEOH VFRSH IRUEXLOGLQJFXVWRPHU OR\DOW\E\SURPRWLQJ(9VDQGPLJKWFRQVLGHUFHQWUDOL]LQJWKH
SURFHVVRIVHOHFWLQJVXSSOLHUVRIUHFKDUJLQJSRLQWVSHUKDSVOHDGLQJWRDSDUWQHUVKLS
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FKDUDFWHULVWLFVRIYDULRXVPRGHOVWKHGDWHRIWKHLUPDUNHWODXQFKWKHLUUDQJHDQGWKHYDULRXVPHWKRGVIRU
UHFKDUJLQJKDVRQO\HQMR\HGOLPLWHGFLUFXODWLRQ)RUH[DPSOHVRPHDFWRUVGLGQRWHYHQNQRZDERXWWKH
YDULRXV EDWWHU\VZDSSLQJ WHFKQLTXHV RU DERXW IDVWFKDUJLQJ:KHWKHU WKLV LV D FDXVH RU DQ HIIHFW WKH
YDULRXVDFWRUVDUHRQO\SDUWO\FDSDEOHRISURMHFWLQJ WKHPVHOYHV LQWRD IXWXUH V\VWHPDQGFHUWDLQO\ OLWWOH




:H DVVHVVHG WKH GHJUHH RI VWUDWHJLF FRPPLWPHQW GLVSOD\HG E\ WKH YDULRXV DFWRUV E\ GHILQLQJ DQ
DOJRULWKPIRUV\VWHPLQWHJUDWLRQEUHDNLQJWKHSURFHVVGRZQLQWRVHYHUDOVWHSV)DFHGZLWKWKHSURVSHFWRI
FKDQJHDQDFWRUVWDUWVE\JDWKHULQJLQIRUPDWLRQ2QO\DIHZRIWKHDFWRUVVXUYH\HGNQHZQRWKLQJDERXW
WKH VXEMHFWZLWKRQO\ OLPLWHG LQWHUHVW EXW WKH LQGLYLGXDOV LQ WKHJURXSYDU\ZLGHO\ VRPHDFWRUVEHLQJ
GLUHFWO\LQYROYHGLQWKHH[LVWLQJWUDQVSRUWV\VWHPSXEOLFWUDQVSRUWRSHUDWRUVDQGFHUWDLQORFDODXWKRULWLHV
DQG RWKHUV SRWHQWLDOO\ LQ D SRVLWLRQ WR FRPH WR WKH IRUH WKDQNV WR D IXWXUH (06 VXFK DV FDUVKDUH
RSHUDWRUV7KHFRPPRQGHQRPLQDWRU LVQRW WKHQDWXUHRI WKHLUEXVLQHVVEXW UDWKHU WKH OLPLWHGHFRQRPLF
ZHLJKW FDUULHG E\ WKHVH RUJDQL]DWLRQV ZKLFK DUH PRVWO\ VPDOO ,Q WKH VHFRQG VWDJH DFWRUV IRFXV RQ
SURGXFLQJNQRZOHGJHODXQFKLQJWKHLURZQUHVHDUFKDQGSRVVLEO\HYHQH[SHULPHQWLQJ$VWDJHGHYRWHGWR




(06 ,Q WKH IRXUWKDQG ILQDO VWDJHDFWRUV VWDUWGHSOR\LQJ WKHHVWDEOLVKHGVWUDWHJ\1HJRWLDWLRQV WR IRUP







VWDJHRIPRUHSDVVLYH LQWHUHVW6R IRU WZRWKLUGVRI WKHDFWRUV WKHGHWHUPLQDWLRQ WR WDNHSDUW LQFKDQJH
KDGWDNHQWKHPEH\RQGWKHGLVFXVVLRQSKDVHDQGLQWRWKHUHDOPRISUDFWLFDODSSOLFDWLRQ
5HODWLRQVEHWZHHQDFWRUVDQGWKHFROOHFWLYHG\QDPLF
:HTXHVWLRQHG LQGLYLGXDODFWRUVDERXW WKH UHODWLRQVRIGHSHQGHQFHZKLFKFKDUDFWHUL]H WKH V\VWHPRI






FDUVKDUH RU FDUSDUN RSHUDWRUV UHQWDO FRPSDQLHV EDWWHU\ VXSSOLHUV ORFDO DXWKRULWLHV HWF VHHP YHU\
PXFKPRUHUHWLFHQWLQWKHLUDQVZHUV7KH6WDWHLQSDUWLFXODUSOD\VPDQ\UROHV,WSURGXFHGWKHVWUDWHJLF
WKLQNLQJ GULYLQJ WKH VKLIW WRZDUGV DQ (06 JLYLQJ WKH JRDKHDG DQG GHFLGLQJ WKH URDGPDS ZLWK WKH
IUDPLQJ RI WKH 1DWLRQDO 3ODQ IRU WKH 'HYHORSPHQW RI 'HFDUERQL]HG9HKLFOHV  DQG WKH *UHQHOOH
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PXVW LQVWDOO WKH FKDUJLQJ LQIUDVWUXFWXUH ,Q FRPSDULVRQZLWK WKH DFWRUV¶ V\VWHP GHVFULEHG E\&DOORQ LQ
WKHWULDQJOHIRUPHGE\WKHFRUHDFWRUVLVFXUUHQWO\YHU\DFWLYHLQ)UDQFHWHVWLPRQ\WRDVXEVWDQWLDO
FKDQJHLQWKHLUSRVLWLRQRYHUWKHSDVW\HDUV:LWKHOHFWULFPRELOLW\YHKLFOHPDQXIDFWXUHUVDQGHQHUJ\
VXSSOLHUV DOEHLW WRD OHVVHUH[WHQWDUHFKDQJLQJ WKHSHULPHWHURI WKHLU WUDGH WDNLQJRQERDUGQHZVNLOOV
DQGJUDGXDOO\ VKLIWLQJ IURPDSURGXFWEDVHG HFRQRP\ WR D VHUYLFH HFRQRP\7KH\KDYH LQLWLDWHGPDQ\
H[SHULPHQWDOVFKHPHVDQGDUHDOUHDG\ODUJHO\HQJDJHGLQWKHSDUWQHUVKLSSKDVHSULPDULO\LQWKHIRUPRI





H[WHQGHG WR LQVWLWXWLRQDOL]H VRPHWKLQJ WKDW LV VWLOO PHUHO\ RFFDVLRQDO LQIRUPDO FRRSHUDWLRQ EHWZHHQ
PDQXIDFWXUHUVDQGRWKHUDFWRUV VXFKDV WKHRSHUDWRUVRIPRELOLW\ VHUYLFHV FDUSDUNVYHKLFOHKLUH ILUPV
DQGTXLFNUHSDLUV+RZHYHURXUVXUYH\UHYHDOHGGLYHUJHQWYLHZVRQSDUWQHUVKLS7KHPDMRULW\RIDFWRUV
WKLQN WKLV IRUP RI RSHUDWLRQ LV QHFHVVDU\ GXULQJ WKH ODXQFK RI WKH V\VWHP LQ RUGHU WR QHXWUDOL]H WKH
FRPSHWLWLRQ EHWZHHQ GLIIHUHQW VHFWRUV ZKLFK LV HPHUJLQJ LQ WKH (9 PDUNHW $FFRUGLQJ WR WKH SHWURO
FRPSDQLHV SDUWQHUVKLS DV H[SHULPHQWHG ZLWK OLTXLG SHWUROHXP JDV LQ *HUPDQ\ LV WKH RQO\ EXVLQHVV
PRGHOWKH\ZLOOFRQVLGHUIRUMRLQLQJWKHV\VWHP%XWRWKHUDFWRUVIHHOLWLVWRRVRRQWRJRDQ\IXUWKHUWKDQ
WKHLQLWLDWLYHVDOUHDG\ODXQFKHGE\WKHFRUHDFWRUV$VDJHQHUDOUXOHQRSDUWQHUVKLSVKDGEHHQILQDOL]HGDW
WKH WLPHRI WKH LQWHUYLHZV DSDUW IURPPRPHQWDU\ UDSSURFKHPHQWV IRU WKHSXUSRVHVRI DQ H[SHULPHQWDO











WKH (06 ZLOO UHDOO\ KDSSHQ DQG WKH GHFLVLRQ WR DGRSW D VXLWDEOH DWWLWXGH WR WKLV FKDQJH RU RQ WKH
FRQWUDU\ WKHLU RSSRVLWLRQ WR WKH V\VWHP DFWRUV SUHSDUHG WR EHW DJDLQVW WKH (06 DQG EDQN RQ DQRWKHU
WHFKQRORJ\UHTXLULQJ OHVVDGDSWDWLRQ2SSRVLWLRQ WR WKH(06JRHVKDQGLQKDQGZLWKFOHDUVDWLVIDFWLRQ
ZLWK WKH H[LVWLQJ V\VWHP ZLWKRXW GLVSXWLQJ WKH FROOHFWLYH HQYLURQPHQWDO EHQHILW RI D FKDQJH 2Q WKH
RWKHUKDQGVXSSRUWIRUWKHV\VWHPLVEDVHGRYHUDQGDERYHLVVXHVRIFRPPRQZHOIDUHRQLGHQWLILFDWLRQ
RIWDQJLEOHIDXOWVDSSDUHQWLQWKHH[LVWLQJV\VWHPVKRUWFRPLQJVLQWKHVHUYLFHWRVSHFLILFSODFHVRUWKUHDWV
WR WKH XVH RI FRQYHQWLRQDO PRWRU YHKLFOHV 7KH \D[LV UHIOHFWV WKH GHJUHH RI PDWXULW\ RI WKH VWUDWHJ\
DGRSWHG E\ WKH YDULRXV DFWRUV 7KH YDULRXV JURXSV FRUUHVSRQG WR DFWRU SURILOHV ZKLFK PD\ EH
FKDUDFWHUL]HGRQWKHEDVLVRIYDULRXVFULWHULD




x WKH ILW EHWZHHQ WKH FKDUDFWHULVWLFV RI WKH HOHFWULFPRELOLW\ PDUNHW ZKLFK FRPSHWLWRUV DQG ZKDW
SRWHQWLDOFXVWRPHUVDQGEXVLQHVVVWUDWHJ\DPDUNHWFUHDWLRQVWUDWHJ\LQRUGHUWRH[SORLWDQLFKHZKLFK












x 7KH RSSRUWXQLVWVDUH DFWRUV ZKR DUH SUHSDUHG WR MRLQ WKH (06 EXW ZKRVH DFWXDO FRPPLWPHQW LV
FRQGLWLRQHGE\WKHDWWLWXGHRIRWKHUDFWRUVLQSDUWLFXODUEHFDXVHIRUWKHPWKHFRVWRIDGPLVVLRQWRWKH




GHILQH WKHLU EXVLQHVV SHULPHWHU 7KH WUDQVSRUW DXWKRULW\ IRU WKH 3DULV DUHD LV WKH PRVW HPEOHPDWLF
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DFWRULQWKLVFDWHJRU\DVLWVGRXEWVUHODWHWRRYHUDOOTXHVWLRQVDVWRWKHSRVLWLRQRI(9VLQWKHPRELOLW\
V\VWHPZLOOWKH\FRPSOHPHQWRUFRPSHWHZLWKSXEOLFWUDQVSRUW"DQGWKHSUHURJDWLYHVRIDFWRUVLQD





x 7KHZDLWDQGVHHV GR QRW WKLQN LW LV QHFHVVDU\ RU GHVLUDEOH WR WDNH D GHFLVLRQ OHVV VWLOO WR LQYHVW
JLYHQWKHXQFHUWDLQVWDWXVRIZRUNWRHVWDEOLVKWKH(067KH\GRQRWTXHVWLRQJURZLQJGHPDQGIRU
(9VEXWWKH\DUHZDLWLQJWRVHHZKHWKHUVXFKGHPDQGZLOORQHGD\FRQFHUQWKHPEHIRUHMRLQLQJLQ
x 7KHVFHSWLFDOKDYH OHVV WRJDLQ IURP WKH(06ZKLFK LQ WKHLUYLHZZLOO UHTXLUHDPDMRUFKDQJH LQ
EHKDYLRXUDQG\LHOGRQO\ OLPLWHGEHQHILWV QR LQFUHDVH LQ WKHLUFXVWRPHUEDVHZKLFKUHVWULFWV WKHLU
LQYROYHPHQWDQGHQFRXUDJHVWKHPWRSOD\GRZQWKHSRVVLEOHVFDOHRIFKDQJH7KLVVWDQFHPD\JRVR
IDUDVUHOXFWDQFHEDFNHGE\DUJXPHQWVEHOLWWOLQJWKH(06RUPLQLPL]LQJLWVFRPSHWLWLYHDGYDQWDJHV
RYHU FRQYHQWLRQDO YHKLFOHV %HLQJ UHOXFWDQW WR FKDQJH WKHLU EHKDYLRXU WKH\ SUHVHQW WKH WHFKQLFDO
FKDUDFWHULVWLFVRI(9VDVDQ LQVXUPRXQWDEOHREVWDFOH7KLVDWWLWXGHJRHVKDQGLQKDQGZLWKDPXFK
OHVV V\VWHPLF SHUFHSWLRQ RI FKDQJH 7HFKQRORJ\ EHLQJ WKH RQO\ DGMXVWPHQW YDULDEOH LW PXVW EH






,Q RXU VXUYH\  LQWHUYLHZV WKH ILUVW WZR JURXSV WRJHWKHU FRQWDLQ  RI DOO LQWHUYLHZHHV 7KH
³KHVLWDQW´ DFWRU JURXS UHSUHVHQWV  IROORZHG E\ WKH ³LQWHUPHGLDULHV´ DQG WKH ³ZDLW DQG VHHV´ ZLWK
HDFK7KHODVWJURXSWKHVFHSWLFDOFRQVWLWXWHVRIRXUVXUYH\UHVSRQGHQWV
&RQFOXVLRQ
7DNLQJ  DV \HDU ]HUR IRU (9V DQG WKH VWDUW RI D QHZ PRELOLW\ HFRV\VWHP 29(  WKH
IROORZLQJWZRWRIRXU\HDUVZLOOEHDFUXFLDOSHULRGRIWUDQVLWLRQSUHFHGLQJWKHILUVWSURVSHFWVRIUDPSLQJ
XS WRPDVV SURGXFWLRQ ZLWK WKH UHVXOWLQJ GURS LQ FRVWV DQG LQFUHDVLQJO\ZLGHVSUHDG XVH RI (9V7KLV
WUDQVLWLRQSHULRGGLVSOD\VFKDUDFWHULVWLFVLQKHUHQWLQDQLPPDWXUHV\VWHP
'LVRUGHUO\ FLUFXODWLRQ RI LQIRUPDWLRQ VRPH DFWRUV KDYH ODXQFKHG FRPPXQLFDWLRQ VWUDWHJLHV
SXEOLFL]LQJDJUHHPHQWVDQGSURMHFWVZKLFKDUHVWLOOXQGHUZD\RUVLPSO\EHLQJFRQVLGHUHGZLWKRXWDQ\
ILUPFRPPLWPHQWEXWZLWKWKHDLPRIDWWUDFWLQJPHGLDDWWHQWLRQ7KLVW\SHRIFRPPXQLFDWLRQLQFUHDVHV
WKHFRPSOH[LW\RI WKHV\VWHP)XUWKHUPRUH WKHFLUFXODWLRQRI LQIRUPDWLRQ LVFXUUHQWO\SHQDOL]HGE\D
PDMRU LPEDODQFH UHFHQW FRPPXQLFDWLRQ KDV IRFXVVHG RQ YHKLFOHV ODUJHO\ GLVUHJDUGLQJ LVVXHV
VXUURXQGLQJDFFHVVWRFKDUJLQJSRLQWVWKHFKDUDFWHULVWLFVVL]HRIWKHPDUNHWDQGWKHYDULRXVIRUPVRI
XVDJHWKHIRUPVRISXUFKDVHDQGXVHWKURXJKRXWDYHKLFOH¶VOLIHF\FOHPDUNHWHGWKURXJKVDOHRUUHQWDO
DVDZKROHFDURUZLWK WKHFKDVVLVDQGEDWWHULHV WUHDWHG VHSDUDWHO\ DQGKRZ WKH VHFRQGKDQGPDUNHW




DOO WKRVH ZH PHW LQ WKH FRXUVH RI WKH VXUYH\ DUH LQ D SKDVH RI REVHUYDWLRQ DQG H[SHULPHQWDWLRQ
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HVVHQWLDO WR DVVHVV WKH PDQ\ GLPHQVLRQV RI WKH (06 DQG WR HYDOXDWH FRUUHFWO\ WKH FRVW RI DQG
FRQGLWLRQV IRU MRLQLQJ WKH V\VWHP7KLV LVQRWDZDLWDQGVHHVWUDWHJ\EXW UDWKHUFKDUDFWHULVWLFRI WKH
ODXQFKRIDQLQQRYDWLRQ,WLVSURGXFWLYHSURYLGLQJLWLVQRWUHVWULFWHGWRVLPSO\REVHUYLQJFRPSHWLWRUV












WKH GHYHORSPHQW RI XQXVXDO W\SHV RI FROODERUDWLRQ 7R VZLWFK IURP D SURGXFWEDVHG HFRQRP\ WR D
VHUYLFHHFRQRP\LW LVQHFHVVDU\WRPRYHWKHFRQYHQWLRQDORXWOLQHVRIEXVLQHVVVHFWRUVDQGEXLOGQHZ









SDUW WR SOD\ DV D IHGHUDWLQJ IRUFH DQG WKH HIIHFWV RI OREE\LQJ VWUDWHJLHV ZLOO KHOS WKH V\VWHP HPHUJH
SURYLGHGWKHQHJRWLDWLQJSKDVHJLYHVULVHWRODVWLQJVROXWLRQV
,W KDV EHHQ DOVR FRQFOXGHG WKDW WKH HOHFWURPRELOLW\ V\VWHP LQ WKH RWKHU (XURSHDQ FRXQWULHV KDV
DSSUR[LPDWHO\WKHVDPHUK\WKPRIGHYHORSPHQW$OWKRXJKLQWKHFRXQWULHVZLWKOHVVFHQWUDOL]HGV\VWHP
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